Innovation education is regarded a critical area in most business schools. This growing importance is partly a strategic response to managing in knowledge-driven competitive environment. Given the expansion in popularity of innovation courses, it is surprising that little is known about the content and process of innovation education. This paper reports on the results of an exploratory study aiming to establish what is taught and how it is taught in innovation courses.
Introduction
Innovation has emerged over the last two decades as arguably the most potent economic force the work has ever experienced (Florida, 2002) . The capability to create and manage innovation is essential for sustainable competitive advantage of companies and industries and therefore for the economic development of nations (Fagerberg, Mowery & Nelson, 2005) . With that expansion has come a growth in the field of innovation education. In an attempt to meet corporate world's demand for innovation managers, who recognise the forces shaping business environment, understand dynamics of innovation and are capable of innovating (AACSB, 2010) , academic institutions including business schools have focused their efforts on education in innovation at all levels.
In the midst of this expansion remains the challenge of designing the content and process of such education that would best support knowledge and skills managers must possess to successfully practice and manage innovation. Unlike established business disciplines such as marketing, finance and strategic management, there is no consensus to teaching innovation (Cousens et al, 2009 ). Although the importance of effective innovation teaching has been recognised, it is not a topic that has been widely researched (Cousens, Goffin, Mitchell, van der Hoven & Szwejczewski, 2009 ).
This study explores issues relating to the content and process of innovation education in the context of top-tier MBA programs. Understanding of these issues is not only essential for the development of curriculum, but also for the development of the field (Yıldırım & Aşkun, 2012) .
A detailed analysis of innovation teaching will also be useful to faculty who teach innovation, particularly those who are designing and redesigning courses and subsequently looking for ideas.
innovation. Moreover, it is safe to assume that many of them did not received adequate training in the practice and management of innovation during their doctoral studies.
The consequence of these became more important when the nature of innovation as a subject discipline is considered. First, innovation is not a mono-discipline but a complex multidisciplinary subject (Goffin &Visscher 2009; Krishnan &Ulrich, 2001; Ulrich & Eppinger, 1992) . There is a myriad of theoretical frameworks, methods, tools and case studies offered from several disciplines that instructors can draw upon while designing their curriculum. Given the mixture in this mostly disconnected body of knowledge, instructors need insight to untangle useful theories and practices from relatively less useful ones (Liyanage & Poon, 2002) when it comes to teaching innovation and to decide which of these can best build and support the required skills and abilities in their students.
Second, this complexity is exacerbated by the fact that innovation is a contextual subject. Like many other business disciplines there are no laws and unambiguous perspectives on the issues under consideration (Groeneveld, 2006 cited in Smulders, 2011 ). An example regards the involvement of customers in the front end of innovation. Some scholars suggest involving customers at the very early phases of innovation process increases speed, decreases need for costly reiterations and enhances product value (Ritter and Walter, 2003; Von Hippel & Tyre, 1995) . On the other hand, scholars like Christensen & Bower (1996) argue that listening to customers is dysfunctional for breakthrough innovation. Bridging the two contradictory statements, Leonard & Rayport (1997) and Ulwick (2002) argue that the key is not listening what customers say but discerning unspoken desires from the voice of customer. Such a contextual process requires lots of balancing acts in teaching practice with many theories that are not definite and robust enough (Smulders, 2011) .
With complications discussed above, personal preference and psychological comfort often interferes with course design and delivery. In the face of lack of agreement on components of a good innovation curriculum, courses are designed and conducted based on instructors ' interpretations about what content should be taught and how to teach it (Mallick & Chaudhury, 2000) . In the absence of a successful model on innovation education, it is not clear whether current education build and support the key skills and abilities that innovators possess (Björklund & Eloranta, 2008) . This is a central concern especially for graduate programs of business schools (Barr & Harris, 1997; Boyatzis, Cowen & Kolb 1995) since 'the value of an MBA program is directly related to its basis in reality' (Maglitta, 1995, p. 122 ) with students and recruiters glorifying business schools that offer practical education (Gioia & Corley 2002) .
Although the importance of effective innovation teaching has been recognised, it is not a topic targeted by systematic scholarly inquiry (Goffin & Visscher, 2009 ). The existing literature can be divided into two categories. Some scholars have provided insights into the design of single exemplary courses (Athaide & Desai, 2005; Cardozo et al., 2002; Eppinger & Kressy, 2002; Lovejoy & Srinivasan 2002; Martinsuo, 2009; Ulrich & Eppinger, 1992) . Others have introduced specific tools and methods of instructions and their underlying pedagogy (Campbell & Helleloid, 2002; Coughlan & Graham, 2009; Cousens, 2009; Goffin & Mitchell 2006; Smulders 2011) .
However, there are very few studies that have examined multiple innovation courses. Scholars have carried out similar research for other related disciplines, such as entrepreneurship, new product development and technology management (e.g. Fixson, 2009; Klandt, 2004; Mallick & Chaudhury, 2000) , yet insights in terms of teaching practice are not directly transferable to innovation courses.
As there is a significant gap in understanding the current status of innovation education, it is appropriate to examine the content and process of such teaching at business schools and investigate patterns and characteristics. This is an important first step in establishing a common understanding of what subject orientation, topics, assessment methods, and teaching and learning strategies are appropriate for innovation education. Important insights can be gained by comparing teaching at different business schools, and consequently benchmarks can be developed for teaching practice. It is hoped that this study will help instructors to critically consider the way innovation is taught in their schools and explore areas of curriculum requiring improvement.
Research Design

3.1.Data Sample
This research is an exploratory investigation of how innovation is taught at business schools. A purposive sample was selected according to two criteria. First, schools which received high ratings in publicised league tables were chosen. The assumption was that these schools might act as trendsetters with certain emergent practices for teaching innovation, and that these practices are likely to serve the creation of a model for innovation education by affecting, today or in the future, many other schools emulating them as was the case with, for instance, case method teaching and flipped classroom (both developed in Harvard University). Second, the focus was on MBA programs rather than undergraduate or other graduate degrees since one of their primary objective is to prepare students to be managers (Boyatzis, Stubbs & Taylor, 2002; Gosling and Mintzberg, 2004) . Hence, the data sample was defined as required and elective courses in fulltime MBA programs of world's top business schools as ranked by publicised league tables. At the second step, elective and required innovation courses offered to full-time MBA students in these 46 business schools were located through web search. A database comprising 72 innovation-related courses was developed, that includes respective instructor information 2 The data for Best Business Schools 2014 is collected and published in 2013. In order to achieve parallelism in terms of ranking year 'Best Business Schools 2014' list is used.
3.2.Data Collection
The main vehicle for data collection was course syllabi. Syllabi reveal structure, content and perspective of the courses being taught, even if they do not fully reflect real-life instruction. They enumerate what topics instructors will cover and what students will read. Previous research shows that the manner in which instructors design their courses has a significant impact on what students learn in MBA programs (Singley & Anderson, 1989 cited in Mallick & Chaudhury, 2002 and students learn what professors intend to teach (Boyatzis, 1991) . Since the syllabi are shared by the instructors as an official position of their intent for the upcoming term they are a reliable data source for what instructors consider to be important for students to learn.
In October 2013, instructors were sent a request by e-mail for the most recent syllabus of their course promising anonymity. Follow-up e-mails were sent a month later. As a result, 29 syllabi were collected from 20 business schools worldwide. 21 were received from U.S., 3 from U.K., 2 from Singapore, and 1 each from Australia and Switzerland. While not comprehensive, the sample provides a snapshot on the way innovation is taught to future managers in different parts of the world. Participating business schools are listed in Appendix I. Supported by qualitative content analysis of web profiles of instructors to get an idea about their background and expertise this created a rich data set.
3.3.Data Analysis
The syllabi were analysed using content analysis (Weber, 1990) . Several spreadsheets were created containing institutional and instructor features, assigned books and articles, as well as cases that were associated with each syllabus, including publisher information. I also coded the ways in which student learning was assessed and separate data points were created for grade allocation for each assessment method.
To reap the reliability benefits of computerised text analysis (Duriau, Reger & Pfarrer, 2007) syllabi were imported into NVivo10. (Strauss & Corbin, 1990) was carried out to capture such 'indigenous categories' (Patton, 1990) .
At the second step, hierarchical axial coding was performed to sort the open codes under superordinate categories such as commercialisation issues, managerial aspects of innovation. This produced a list of 137 topics clustered in 28 content areas (first-order categories). A full list of topics and the number of courses that teach each can be found in Appendix II.
Emerging Models of Innovation Education
What should be taught within a vast range of topic choices? How to design what might be taught?
What process is required to deliver the content in the classroom considering the influence of process on efficiency and effectiveness of a course (Mallick & Chaudhury 2000) ? What teaching methods are most suitable to integrate theory with practice? Content analysis of syllabi offers us a way forward in dealing with these grim questions while reflecting on our own teaching practice for innovation education.
4.1.Content Areas
Thematic analysis shows that some topics are taught in majority of courses. Most authors agree on the importance of customer-centricity for innovation success (e.g., Kim & Wilemon, 2002; Reid & deBrentani 2004 ) and hence it is not surprising to see that design thinking is a topic taught in 17 courses. Similarly, given the recognition of the distributed nature of innovation, open innovation is another widely-taught topic with 17 courses. 14 courses include discontinuous innovation and the concept of technological discontinuity, and 10 courses cover diffusion of innovation and emergence of dominant design -totalling to 18 courses that include a macro discussion of innovation, exploring its cyclical pattern of creative destruction. There are 18 courses covering managerial aspects of innovation, and there seems to be equal attention given to 'hard' issues like portfolio approaches and measurement and monitoring as well as more 'soft' issues around leadership, organisational culture and innovative climate.
Some topics are only taught at few courses. For instance, only two courses explore globalisation and its consequences for innovation, even though it is becoming a more prominent issue in business environment. Similarly, only two courses cover intrapreneurship. There are a couple of more courses that look at innovation in large companies, so it might be possible that those instructors discuss intrapreneurship in those sessions but it is still not a topic commonly taught.
Only one course introduces crafting an exit strategy, though it should be noted that it probably makes up a small aspect of the course since only one article is assigned for this. Table 1 shows the number of courses teaching each topic area.
The table also indicates that, overall, instructors are putting equal weight to the practical and applied components of the act of innovating and managing innovation as well as the theoretical domain. Topics like business model canvas, design thinking, stage-gate approaches, portfolio management and creative thinking skills require students to get acquainted with the fundamental principles of practicing innovation (methodologies, tools and techniques around it) and how to apply them in real-life situations. But to transcend vocational specifics, apart from teaching innovation, education includes teaching about innovation -its meta-aspects; its theory, its effects and the way other phenomena (organisational, social, economic etc.) impact on innovation.
Topics like diffusion of innovation, S-curve model, cycles of innovation and its economic aspects are more concerned with transferring content knowledge.
Overall, there seems to be relatively little agreement on what topics to include in a course on innovation. Yet, there is a balanced coverage of 'hard' and 'soft' aspects of innovation management as well as cognitive learning promoted by theory-focused content knowledge and skills-based learning.
4.2.Course Material
One way to delve deeper into course content is to examine readings and authors assigned. While textbook used will have an influence on course content, only eight courses out of 29 use books to follow throughout the course. One instructor has recommended John Bessant's book Design in Business: Strategic Innovation through Design, although no specific parts have been assigned to students. The books specified as core text are presented in Table 2 . It is interesting to note that only two books are what can be called traditional textbooks. Remaining ten books are general management books not primarily designed for classroom use.
The instructors of the remaining 20 courses have decided not to recommend textbooks and instead relied on a compilation of readings from several book chapters and journal articles. This suggests that many instructors are not satisfied with available textbooks on the subject or they might perceive that textbooks do not contain appropriate material for postgraduate, postexperience students.
Regardless of textbook usage, all instructors also use course packets. Systematic analysis of assigned readings 4 leads to some interesting observations. In 29 courses, 373 reading materials (excluding case study material) were assigned to students, including articles from scientific A list of readings assigned in at least 3 courses can be found in Table 3 , below. A further 24 reading materials were identified that were assigned in 2 courses. This leaves us with 270 items that have been assigned only in one course. The diversity of reading materials and the resulting thin distribution of reading materials across courses signals the variety of lenses instructors take in teaching innovation and might suggest that there is no agreement on what material would get the ideas across and aid student understanding. An analysis of authors of assigned readings showed that students frequently read the works of leading management thinkers -as ranked by 2014 Thinkers 50 List. Of the individuals identified by Thinkers 50 rankings, 15's works were assigned 5 and their works have been assigned a combined total 67 times.
4.3.Teaching Methods
Innovation is an area where creative approaches to teaching and learning are needed (Goffin & Visscher, 2009) Table 4 shows the cumulative percentage histogram of case material publication/revision years.
-
To come up with a classroom substitute for experience, in addition to case teaching, 14 courses hosts a total of 62 guest speakers ranging from academics, to industry practitioners and The versatility and richness of teaching methods suggests that instructors are well aware of the fact that neither lectures nor case study teaching, the two methods of instruction that are popular in business schools, by themselves are effective to transmit knowledge and develop skills when it comes to teaching and learning innovation.
4.4.Assessments
In order to prepare all students to participate in complex creative systems, in which they need to work collaboratively at multiple levels of organisation, instructors use group projects pervasively. Table 5 provides details of the frequency and marks allocated for each assessment method.
It is important to note that all instructors left the group project framework quite loose and relatively unstructured as if they are preparing students to thrive under conditions of ambiguity characterising innovation. While instructors are considerably creative in developing tasks for group projects, 12 main types of project work was identified which is presented in Table 6 below: 
------------------------------TABLE 6 NEAR HERE ------------------------------
4.5.Instructors
The lay/expert debate is an ancient one and the tension between academic and practitioner sides is ever existent in business schools with pressure from internal and external actors (Clinebell & Clinebell, 2008 It is also striking to see how professionally qualified academic faculty is. When their faculty profile pages and CVs are analysed, it is observed that, out of 18 academics, only 6 are predominantly engaged traditional scholarly activity. The remaining 12 have been very actively engaged in consulting services either as part of the university's engagement with the industry or through their own consulting practice; four of them sit in the boards of several companies as advisors or members of the board and one is an active member of the entrepreneurial community supporting the local innovation ecosystem. In four courses academic faculty team up with clinical faculty or a more practice-oriented academic faculty member to go back and forth between theoretical and vocational domains and achieve balance between different aspects of innovation.
The faculty profile analyses suggest that, instructors have a rich experience base that allows them to guide students in practical ways as well as presenting theoretical models.
Discussion and Recommendations
The primary objective for the present article was to explore how innovation is taught in leading business school to reveal trends and characteristics. A secondary objective was to develop benchmarks based on inventory built from studying courses in these leading business schools.
In terms of content, there is little consensus on the topics taught in innovation courses. This might suggest the lack of shared vision among the community of innovation scholars about what a course in innovation is set to achieve (DeConinck & Steiner, 1999; Newell, 1994 into the title of courses in the sample. Setting boundaries for a definition of innovation will help us, the community of innovation scholars, to sculpt the pedagogy of innovation courses and suggest critical knowledge and skills to practice and manage innovation.
Despite research findings are far away from proposing a template for a course on innovation, the course design in leading business schools provide valuable insights on how cognitivist and constructionist pedagogies can be built in the curriculum in a balanced way to focus as much on developing skills as transferring content knowledge. The cognitivist pedagogy associated with teaching about innovation (Hindle, 2007) , can be traced in topics that concern the theories and meta-aspects of innovation as discussed in Section 4.1. Yet, as Whitehead (1967, p. 48 ) argues:
'Education should turn out the pupil with something he knows well and something he can do well.
This intimate union of practice and theory aids both.' Hence apart from static components (Todorovic, 2007) , teaching a course on innovation should go beyond building the theoretical basis. Instructors in the sample included dynamic components (Todorovic, 2007) providing space for more action and experience. Courses in leading business schools include topics that acquaint students with the fundamental methodologies for practicing and managing innovation and how to apply them in real-life situations. These topics ensure the curriculum embraces vocational/applied area of knowledge and practical components (Hindle, 2007) . Such a teaching practice is also in line with AACSB's (2010) recommendations.
To create a deeper understanding of innovation and develop an insight of what theories and approaches to utilise when engaging with innovation in real-life settings, instructors should shy away from traditional teaching approaches that will only result in rote learning (Driscoll, 2000) .
The explorative and iterative nature of the innovation process lends itself to being taught in an experiential fashion (Beard & Wilson, 2006) . The teaching mode in leading business schools appears to be moving further towards a mode that is more explorative in nature and collaborative in style. Instructors in leading business schools built into the curriculum case studies, creative group projects, workshops, guest lectures and student participation revolving around the discussion of assigned material to achieve co-development of knowledge. These again emanate from the constructionist pedagogy, where the learner must create his/her own meaning and understanding and the teacher only facilitates the process (Vygotsky, 1978) by providing space for experiential, collaborative, reflective exercises in a 'flipped' classroom setting (Noer, 2012) .
In collaboration with the teachers, who are not 'experts' presenting robust theories in their definitive form, but 'coaches' (Newell, 1994) , students discover how theories, tools and methods
work, and what these can do for them. This does not mean that the course should be unstructured;
on the contrary all courses in the sample maintain a hard line on assigned readings and assignments showing that the road to knowledge, even it is to be discovered by the student, is not an easy one. Such a teaching and learning mode requires built-in flexibility in the curricula allowing students and teachers to jointly improvise their own collective path as they build own knowledge (Sawyer, 2006) . This would require instructors to stretch themselves intellectually and practically as students bring real market concerns into the classroom and demand insights. The challenge lies in balancing the abstracted general knowledge of academics with the specific knowledge and situational logic of practitioners.
Here, a note of caution for instructors can be offered regarding use of case studies for the sake of introducing experiential activities to curriculum. Even though case studies are useful to help students understand multiple issues in complex situations and develop an appreciation of real life management issues in a dialectic of discussion (Liang & Wang, 2004) , and develop necessary skills for making and implementing decisions in the real world (Banning, 2003) Reflecting the emphasis on explorative and experiential nature of innovation, instructors tend to not to measure student performance through written examinations which are found to be a poor predictors of long term learning of course content or any subsequent performance, such as success at work (Gibbs & Simpson, 2002) . They rely more on creative group activities and reflexive individual tasks. Many of the assessment tools provide direct or indirect input from the industry which helps student to contextualise theories, tools and methods (Carew & Cooper, 2008) increasing their knowledge of the challenges of innovation (Reinikainen & Fallast, 2008) and also require students to build up experience with social processes in the context of teamwork.
Scholars of innovation have discovered that innovation is rarely a solitary individual creation.
Instead, creativity is deeply social; typically emerging from collaborative teams (Farrell, 2001; John-Steiner, 2000) . Companies bring together collaboratively created ideas from many teams and coordinate their integration into a single product (Love & Roper, 2009) ; and studies show that even small companies rarely innovate alone as they interact with customers and suppliers (Tidd & Bessant, 2013) . This suggests that instructors can aid the future work performance students by incorporating teamworking to curricular activities.
Based on teaching practices of leading business schools and existing theory some benchmarks are developed and presented in Table 7 which also reflects the discussion and recommendations above.
Limitations and Future Research
As with all research, this study has limitations to be acknowledged when considering its what is explicitly designated to be covered, not what was actually covered. A course syllabus is not a disembodied entity and the learning and teaching depends on the interaction of instructor, students, and classroom environment. Such contextual information was impossible to capture in the scope of this study. The study takes the course as the unit of analysis but the unit of observation was mostly the syllabus. The differences occurring between syllabi with respect to terminology and level of detail might have masked during content analysis some aspects of teaching methods adopted and might have left some topics underrepresented.
Next steps can include gathering the practices of instructors via interviews and observations, though this would face significant resource constraints regarding researcher time and travel costs.
Future research can examine how faculty sell innovation to students in the classroom, and the extent to which students buy those arguments and knowledge. A great example of this type of research can be found in Sonenshein (2010) on organisational change.
Another limitation of the study is the disproportionate amount of syllabi submitted from US business schools. This was partly a consequence of the dominance of US business schools in ranking tables. Therefore, it would be very useful to replicate this study with a different sampling method to include more syllabi from European, Asia, South American, Australasian business schools, particularly given the rise of universities in these regions (Bradshaw 2011; Walsh 2011) .
It would also be interesting to determine whether topics, assumptions, or philosophies of US business schools are similar to those elsewhere.
to be important and suggestive of relevant future research directions. The vast majority of us who conduct innovation research also have significant teaching commitments. However, we seldom apply rigor and systematic thinking to classroom situation. This paper calls for perceiving the classroom situation differently: as something that provide adequate grounds for research. Given the complexities of innovation teaching, the research agenda is potentially rich. Wider discussions on and deeper research into innovation teaching -particularly on the issue of what constitute a good curriculum and reflection on the teaching and learning process -is necessary to enhance the standing of the field. ------------------------ ǂ The average marks and the range of marks allocated are calculated by taking into account only the courses that use that particular assessment method. * Group project marks are collated for any group assignment that constitutes the group project as well as the final group report. Hence, it will include intermediary deliverables, progress reports, as well as the final report. ** Group assignments include all tasks that would be tackled as a group different than the final group project, including small weekly group assignments and exercises that are submitted throughout the term. *** The data for group project presentation marks include only the syllabi in which group project presentation was separately marked -as explicitly stated by the instructor in the syllabus. It might be the case that group projects are presented in-class in the majority of the courses but when these presentations are not independently marked with no separate marks allocated in the syllabi's course assessment section no value was entered in compiling the above table. Table 6 : Group projects assigned by instructors -Industry practicum projects originated by students as potential startup opportunities that require students to undertake an innovation project that aims to deliver a breakthrough in products, services or business model starting with the articulation of the customer pain points, development of value propositions and creation of a series of hypotheses and results of concept tests;
-Industry practicum projects of interest to outside corporations identified by instructors or sponsors where student teams work with a corporate client to solve a real-life business problem;
-Design projects that put student teams in a competitive position in which they compete against each other to design, prototype, build and market a product to be presented for sale and review;
-Design projects that require student teams to design and develop a new product for the sponsors / clients;
-Innovative capabilities audit of a company chosen by students requiring them to develop their own conceptual framework to do an audit and use that audit framework to assess innovative capabilities of the company chosen;
-Analysis of an innovation related challenge, pressing business problem or opportunity faced by an organisation and development of an innovative solution based on relevant frameworks, tools and techniques;
-Consulting projects that require student teams to work closely with companies (ranging from small, high technology start-ups to established ones) looking to improve their innovation outcomes;
-Business Model Analysis of a company including any anticipated need for business model change and proposal of a new business model for the company to consider; -Identification of an attractive market space for business model innovation including a rigorous analysis of market dynamics, value proposition and value capture to propose a novel business model in this space;
-Idea pitch for a new market space;
-Innovation assessment for the commercializability of an innovation; -Group projects based on secondary research on any aspect of lecture material. 
